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[Embodiment of the Invention] An embodiment of the invention and 
its functions are described below with reference to FIG. 2. FIG. 
2 shows a concrete example of the invention. 

[0014] FIG. 2(a) shows a state in which a mask (holes) used for 
electroplating to form a bottom pole 3 and a Cu film 5 has been 
formed. In a previous step, a plating base film (NiFe film formed 
by metal sputtering or the like) 2 has been formed on a substrate 
1 (wafer), and a resist 4 has been applied thereto to perform 
exposure and development. The mask (hole) is provided to be used 
for electroplating a bottom pole part and a thick monitor part . 
[0015] FIG. 2(b) shows a state in which a NiFe plating film has 
been formed. Specifically, the NiFe plating film is formed in the 
bottom pole part and the monitor part at the same time as shown, 
by immersing the entire structure of FIG. 2(a) in a solution and 
by passing DC between electrodes . The plating base film 2 is used 
as one of the electrodes , and the other electrode is an electrode 
of NiFe. 

[0016] FIG. 2(c) shows a state in which a Cu plating film has been 
formed. Specifically, the Cu plating film is formed in the bottom 
pole part and the monitor part at the same time as shown, by . 
immersing the entire structure of FIG. 2(b) in a solution and by 
passing DC between electrodes. The plating base film 2 is used 
as one of the electrodes , and the other electrode is an electrode 
of Cu. 

[0017] FIG. 2(d) shows a state in which a photoresist has been 
applied, and exposure and development have been performed to 
provide a hole in the monitor part. Wet etching then is performed 
to remove the Cu film only in the monitor part. 
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[0018] FIG. 2(e) shows a state in which the photoresist has been 
removed. The removal of the photoresist is performed after 
removing the Cu film in the monitor part shown in FIG. 2(d) . Then, 
the thickness of the NiFe film in the monitor part is measured. 
In this drawing, L 0 denotes the measured thickness of the NiFe film. 
In this state, the thickness of the NiFe film in the bottom pole 
part cannot be directly measured because the Cu film lies on the 
NiFe film. Instead, the thickness of the NiFe film in the monitor 
part is measured after removal of the Cu film, thereby determining 
the thickness as L 0 . 

[0019] FIG. 2(f) shows a state in which a processing cover film 
has been formed over the entire surface. The cover film is, for 
example, an alumina coating film described with reference to FIG. 
1. FIG. 2(g) shows a state in which surface grinding has been 
performed to a depth in the middle of the Cu plating film. The 
surface grinding is performed so as to remove an upper part of 
the Cu plating film formed on the NiFe film in the bottom pole 
part. In this point, in the bottom pole part, part of the Cu film 
is removed by the surface grinding and the NiFe film (corresponding 
to bottom pole 3) is not ground at all as it lies below the Cu 
film, as shown. On the other hand, in the monitor part, only the 
NiFe film remains, entirely covered with the cover film. The Cu 
film in the bottom pole part is removed by dissolving in a solution 
which dissolves Cu and does not dissolve NiFe. 

[0020] FIG. 2(h) shows a state in which the Cu film in the bottom 
pole part has been removed. This provides the bottom pole 3 having 
the same thickness as the NiFe plating film formed in the step 
shown in FIG. 2(b) . The thickness of the bottom pole 3 is L 0 , the 
same as the thickness of the NiFe film in the monitor part measured 
in the step shown in FIG. 2(e). Conventionally, it has been 
necessary to control the thickness of the bottom pole 3 when 
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performing surf ace -grinding on the bottom pole 3. In contrast, 
in this embodiment the bottom pole 3 is not surf ace -ground directly. 
It is therefore possible to form the bottom pole 3 with high 
precision. Furthermore, when the measured value of the thickness 
L 0 of the monitor part, which has been subjected to electroplating 
at the same time in the step of FIG. 2(e) , is greater than a desired 
thickness of the bottom pole 3, the thickness can be corrected 
by milling to attain the desired thickness of the bottom pole 3. 
Consequently, according to the embodiment, variations of the pole 
length is reduced to the order of 0.1 \xm, which would be as great 
as approximately 1 to 4 \m conventionally, and it is thus possible 
to improve the yield. 

[0021] FIG. 2(i) is a perspective view of the bottom pole. The 
bottom pole is formed on the substrate together with the monitor 
(thick monitor part), of which perspective view is shown next to 
that of the bottom pole, through the steps shown in FIG. 2(a) 
through FIG. 2(h). It is thereby possible to attain a precise 
thickness of the bottom pole while performing surface grinding, 
and to improve the yield consequently. In the drawing. A- A' 
indicates the position at which the cross sections shown in FIG. 
2(a) through FIG. 2(h) are taken. 

[0022] As described above, a thin-film magnetic head is 
fabricated through the steps of: stacking the NiFe film and the 
Cu film in the bottom pole part and in the monitor part at the 
same time; removing the Cu film only in the monitor part to measure 
a thickness L 0 of the NiFe film; grinding the entire surface after 
forming the processing cover film (alumina film) to such a depth 
that an upper part of the Cu film lying on the NiFe film in the 
bottom pole part is removed; and removing the remainder of the 
Cu film to form the bottom pole 3 as shown in FIG. 2(h). As the 
bottom pole 3 does not receive surf ace -grinding, its thickness 
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can be controlled with high precision . The thickness of the bottom 
pole 3 can be corrected by milling as necessary. Since it is 
possible to control the thickness of the bottom pole 3 with high 
precision, the height of the bottom pole can be reduced, which 
allows an increase in the number of coil layers to be stacked. 
Consequently, it is possible to manufacture a high-performance 
thin-film magnetic head in high yield. 
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